. Schematic of the optical measurement system used for characterizing the open-loop resonance response and TCf of the single-crystal SOI MEMS comb-drive resonator. Figure S1 shows the optical interferometry system used for measuring open-loop resonance response and calibration of the TCf of the resonator. The modulated 405 nm blue laser optothermally excites the device with sweeping frequency and amplitude that are controlled by the output of the network analyzer. The 633 nm red laser is employed in the ultrasensitive interferometry readout scheme, in order to detect the response, and its output is converted back to an electrical signal by a photo detector and then measured by the network analyzer. BS denotes a beam splitter, while BPF stands for a bandpass filter that allows the red laser to pass through while blocking the blue laser. A Peltier cooler is used to control the temperature of the MEMS device within the vacuum chamber, which is monitored by a sensor installed on the cold surface of the Peltier near the device. The temperature sensor is wired to a digital display outside the vacuum chamber for temperature readout. The device temperature is controlled by adjusting the power supply voltage of the Peltier (outside the vacuum).
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where t is time, f0 is the oscillation frequency at 23.74C (reference), TStage is temperature of the device stage controlled by the Peltier module for cooling or the ceramic space heaters for heating. Table S1 displays the mean fractional frequency shift and its standard deviation obtained from the results shown in Figure S3 . The results in Table S1 are plotted in Figure 10 in the Main Text. 
